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1. PURPCSE. This advisory circular (AC provides information and descri bes
mai nt enance procedures for service personnel to mnimze failures and extend the
service life of alumnumalloy aircraft propellers.

2. _CANCELLATION. AC 20-37c, Aircraft Metal Propeller Blade Failure, dated
July 15, 1980, is cancelled.

"3. DISCUSSION. There is a margin of safety incorporated into the design of
aircraft propel | ers. However, despite the safety factors engineered into

propel l ers, partial or conplete blade failures continue to occur. Feder al

Avi ation Admnistration (FAA) data on propeller failures indicates that failures
occur across the entire spectrum of aircraft/engine/ propeller conbinations; The
propel | er nmaintenance informati on contained in this AC can provide mai nt enance
personnel with informati on and techniques to reduce these failures and increase
the service life of a propeller.

4. PROPELLER DESI GN AND CAUSES OF FAILURE. An aircraft propeller.produces thrust
by converting engine horsepower into a nmass nmovement of air. Duri ng nor nal
operation, the propeller is subject to at |east four separate stress |oadings:
thrust, torque, centrifugal force, and various aerodynamc forces. A properl

mai ntai ned propeller is designed to perform normally under these | oadings, gut
when additional stresses are inposed on it during operation, the design nargin of
safety can beconme greatly reduced. Propel | ers can becone overstressed and fail
because of direct nechani cal damage fromrocks, gravel, or debris. Most of these
injuries tend to be sharp-edged nicks and scratches created by the displacenent

of material fromthe blade surface. This snall-scale damage tends to concentrate
stress in the affected area, and eventually, these high-stress areas may devel op
cracks.. As a crack propagates, the stress- becones nore and nore concentrated,
increasing crack growh, and in all probability, the growing crack will result in
blade failure. Many other types of damage, such as corrosion of blades,

propel | er/ ground strikes, and nechanical failures in the blade clanp or hub area,
can al so cause propellers to fail or becone unairwort hy.

5. BLADE DAMAGE CLASSI FI CATI ON. The following lists the typical types of
i nservi ce damage to alum num al l oy propeller blades.

a.  Corrosion. Corrosion on netal propeller components can be classified into
three distinct types:
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(1) Surface. Surface | oss of nmetal due to chem cal or el ectrochem cal
action, wth visible oxidation products usually having a contrasting col or and
texture to the base netal.

(2) Pitting. Pits may be present under decals or blade overl ays.
These consist of visible cavities extending inward fromthe metal surface. In
severe cases; pits can extend under the blade surface and reappear at another
| ocati on.

(3) Intergranular. This is sonetines called metal del amnation or
exfoliation. The presence of intergranular corrosion may be the result of alloy
impurities.

bh. Face Nonalignment. Bl ades are bent around the propeller's chord-w se
axis and blades wll not track.

c. Ni ck. A sharp notch-Ilike displacement of netal usually found on | eadi ng
and trailing edges.

d. FErosion. Loss of metal from blade surface by the action of small
particles such as sand or water, usually present on the |eading edge close to the

tip.

e.  Scratch. A superficial small cut on the blade surface, usually | ocated
on the flat side of propeller.

f . Score. A surface tear or break on a blade that has a depth and I ength
ranging between a scratch and a gouge.

g. (Gouge. A deep groove on a bl ade forned by a heavy pressure contact wth
a solid object.

h. cut. A deep, long, and narrow netal |oss forned by a gl anci ng bl ow from
a sharp-edged object.

x. Crack. An openi ng between two adjoi ning sections of a blade. Cracks
can be started by cuts, nicks, ox severe corrosion in the area.

3. Dent. A depression in the blade as the result of a direct inpact froma
solid object, wusually found on the bl ade's |eading edge.

6. INSPECTION, SERVICE, AND M NOR REPAIRS.

a. Propel | er Bl ades.

(1)  Inspections. A rcraft nai ntenance personnel should adhere to the
foll owi ng procedures during propeller inspections.

(1) Airworthiness directives. (AD s), propeller manuf act urers'
manual s, service letters, and bulletins specify nethods and limts for bl ade
mai nt enance, inspection, repair, and renoval from service. Wen a manufacturer's
data. specifies that major repairs to a specific nodel blade or other propeller
conponents are pernitted, those repairs may be acconplished only by an
appropriately certificated and rated propeller repair facility. Al other
propel | er bl ade mai nt enance and m nor repairs, such as renoval of mnor nicks,
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(v) A crack in a blade nmay be discovered during the process of
repair. Any chordwi se crack or those present on a leading or trailing edge
cannot be repaired. The presence of this type of crack indicates that bl ade
failure is virtually certain at any timne. Propellers with this type of damage
are unai rworthy and nust be renoved fromservice and clearly identified as

unai rwort hy. Prior to returning any bl ade to service after mnor repairs, the
rewor ked area should be inspected' with at least a 10 power |lens to ensure that
any sharp notches at the bottom of the damage have been renoved. In any case,

where a devel oping crack is suspected in the bottomof the repair, inspect the
repair using the propeller manufacturer's approved dye penetrant or fluorescent
penetrant  nethod. The use of acid etching and anodi zing for detection of cracks
should be limted to approved propeller repair facilities due to the specia
facilities required for these processes. The repair of propeller.blades by
peeni ng over the edges of damaged areas is not authorized since this nmethod will
prestress the damage and, in all probability, lead to a fatigue crack. The
repair of blades by welding or heating is not authorized, as the high strength of
the original alumnumforging will be significantly reduced by those procedures.

(vi) Accurate propeller tracking requires chocking the aircraft in a
stationary position and ensuring that the engine crankshaft is tight against the
thrust bearing. A blade tracking datum can be nmade sinply by placing a bl ock on
the ground in front of the aircraft in the propeller arc. Rai se the bl ock as
required to obtain a cl earance between the blade tip (prop blade vertical) and
dat um bl ock not exceeding |I/$-inch. Scribe a line on the block next to the bl ade
tip position. Pull all the blades past the scribed datum No bl ade shoul d
deviate nore than 1/16-inch fromthe plane of rotation as defined by the scribe
mar k. When i nspecting the propeller track, blades should be gently rocked to
det ect any possi bl e | ooseness. Propel ler Dblades exhibiting -any |ooseness or out-
of -track conditions exceeding 1/16-inch should not be returned to service w thout
i nspection/repair by an appropriately rated propeller repair facility.

b. Propeller Hub

(1) Fixed Pitch

(i) Inspection procedures require renoval of the propeller spinner
for exam nation of the prop hub area. Cacks may be present in the hub area
bet ween or adjacent to bolt holes and al ong the hub pilot bore. Cracks in these
areas cannot be repaired and require i nmedi ate scrapping of the propeller

(i)  Propeller attach bolts shoul d be exam ned for |ooseness or an
unsafetied or cracked condition. Oacked or broken bolts are usually the result
of  overtorquing. Correct torquing procedures require all bolt threads to be dry,
clean, and free of any lubrication prior to torquing.

(2) Controllable Pitch

(i) Conplete inspection/servicing requires the renoval of the spinner
for exam nation and servicing of the propeller hub and bl ade cl anp area. Al
i nspection and servicing of the pitch control nechani smshould follow the
recommendati ons of the propeller, engine, and airframe manufacturer. Al

propeller ADs and nmanufacturers' service bulletins nust be checked for
conpl i ance
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(ii)  The hub, blade clanps, and pitch change nechani sns shoul d be
i nspected for corrosion fromall sources, including rain, snow, and bird
droppi ngs that rmay have entered through spi nner openings. Exam ne the hub area
for oil and grease leaks, missing lubricaps, and |eaking or mssing zerk

fittings. Wien servicing the propeller thrust bearings through zerk fittings in
the blade clanmps, the rear zerk fitting on each clanp nmust be renoved to avoid
extrudi ng grease past the bearing grease seal and damagi ng the seal. Lubricaps

shoul d then be pressed over the ends of all zerk fittings.

(iii) Propel | er dones shoul d be checked for |eaks both at the
seals and on the fill valve (if so equipped). The done val ve nay be | eak-tested
by appl yi ng soapy water over the fill val ve end. Dones shoul d be serviced only
with nitrogen or dry air in accordance with the manufacturer’s recommendations,
When propell er donmes are inspected and found filled with oil, the propeller

shoul d be renoved and inspected/repaired by an appropriately rated repair
facility.

(iv) Fiber bl ock pitch-change nechani sns shoul d be inspected for
deterioration, fit, and the security of the pitch-clanp forks

(v) Certain nodels of full-feathering propellers utilize spring-
| oaded pins to retain the feathered blade position. Spring and pin units shoul d
be cleaned, inspected, and relubricated as per the manufacturer's recomendations
and applicable AD’s,

{vi) Pitch change counterwei ghts on bl ade cl anps shoul d be
inspected for security, safety, and to ensure that adequate counterwei ght
clearance exists wthin the spinner.

7. PROPELLER MAJOR REPAIR AND OVERHAUL

a. Periodic Reconditioning. A nunber of factors will require returning 'a
propeller to an appropriately rated and certificated propeller repair facility
for service, repair, ox overhaul. Sone propel | er manufacturers recomrend a
periodic reconditioning of some fixed-pitch nodels at specified service tine
intervals to prevent blade failure fromsurface stress fatigue. This requires
the propeller to be returned to the manufacturer for renmoval of a thin |ayer of
surface nmetal to restore the propeller to the original unstressed condition
Fati gue cycl es generated by sonme engi ne/ propel | er conbi nati ons can require
manuf acturer reconditioning intervals as often as every 500 hours of operation
Q her propell er makes and nodels are required by AD s to be overhaul ed or
partially di sassenbl ed for service or |ubrication. In nmost cases, this requires
that the propeller be returned to an appropriately certificated repair facility.

h. Service Personnel Linitations and Responsibilities. Federal Aviation
Regul ations (FAR) Section 65.81 specifically excludes certificated and rated
nmechani cs fromperformng major repairs and/or major alterations on aircraft
propel | ers. In this regard, FAR Part 43, Appendix A, Paragraphs (a) (3) and
(b)(3) define what major alterations and repairs are to propellers. However, FAR
Part 145 provides that properly certificated and rated repair stations may
perform such najor repairs or alterations provided the work is.done in accordance
with technical data approved by the Adm nistrator. Part 145 al so specifies the
personnel and other requirenents applicable to such repair stations. In addition
to conplying with AD's, service personnel should review all applicable
manuf act urers' service bulletins, nmanuals, and other information on the propeller
being inspected. Wiile conpliance with propeller nmanufacturers' service
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bulletins is not mandatory, in many cases, they specify nore rigorous linits on

repair or inspection than are described by FAA-recomrended practices. It is
recomended that manufacturers' service bulletins receive the nost careful

consideration during the inspection process.

8. TACHOVETER INSPECTION. Due to the exceptionally high stresses that may be
generated by particul ar propeller/engine conbinations at certain engine
revolutions per ninute (RPM, many propeller and aircraft manufacturers have
established areas of RPMrestrictions and other restrictions on maxi mum RPM f or

some nodels. Some RPMIimts have never exceed values as close as 3 percent of
the mximum RPM pernitted, and a slowrunning tachoneter can cause an engine to
run past the maximum RPM linmits. Since there are no post-manufacture accuracy

requirements for engine tachometers, tachoneter inaccuracy could be a direct
cause of propeller failure, excessive vibration, or unschedul ed nai ntenance.
Tachonet er accuracy shoul d al ways be checked during normal maintenance intervals
or sooner if indicators such as excessive vibration or aircraft performance
changes mght indicate inaccurate RPM readi ngs.

9. _PROPELLER BALANCI NG Propel |l ers can becone imbalanced for a variety of
reasons. There have been a number of instances where 'the process of noving an
aircraft by pushing or pulling on the propeller blades has noved the blades to an
out-of-track condition, creating an inbalance. Propeller damage, however,
remains the major contributor to propeller inbalance. Unauthorized or inproper
repair of propeller spinners has al so been identified as a cause of propeller

i mbal ance. Propel l ers can be bal anced bytwo methods: static bal anci ng and
dynam ¢  bal anci ng.

a. Static Balancing. Propell ers can be properly statically balanced only by
removing the propellers and evaluating the vertical and horizontal bal ance on a
special fixture. Propel | er static bal anci ng shoul d be acconplished only by a
properly certificated and rated propeller. repair facility.

h. Dynamic  Bal anci ng. Certain nodel s of propellers nay be dynanically
bal anced in place on the aircraft. \Wen applicable, the aircraft maintenance
manual will describe the specific procedures for addi ng dynam c bal ance wei ghts.
These are usually installed on the propeller spinner backing plate using
speci al i zed dynam c- bal anci ng equi pnent to determine exact wei ght bal ance val ues.
Unl ess the aircraft mai ntenance nanual authorizes dynam c bal ancing for a
speci fic nodel, propeller balancing should be imted to static bal anci ng.

10. PROPELLER RECORDS. Mai nt enance records are a required part of a system of
aircraft mai nt enance. Propel | er mai nt enance recordkeeping responsibility is
ultimately assigned to the owner/operator in accordance with FAR Part 91. 165.
Part 91.173(a)(2)(i) requires that a record of total time in service be

mai nt ai ned for each propeller. In sone cases, lack of records may require
reconpliance with a particul ar propeller AD Propel | er | ogbooks are avail abl e
from various sources, including the propeller manufacturer.

11, PROPELLER | NSTALLATI ON. Propellers nust beinstalled by an appropriately
rated and certificated mechanic. Only the propeller manufacturer's bolt or nut
torque requirenents should be used for the installation. On sone propellers, the
correct installation torques may be shown on a propeller hub decal. When t he

propeller is correctly torqued, the blade track shoul d be checked to the

tol erances specified by this AC orthe manufacturer's specifications, whichever
is less. New or reconditioned propellers are required to have been statically
bal anced by the repair facility. However, if after installation the
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propel | er/ engi ne conbi nati on runs rough (vibration) on the ground or in flight,
the propell er should be renoved and rotated 180 degrees on the engine crankshaft,
reinstalled, and the blade track should be checked again. Certain propeller
install ati ons may require additional dynam c propeller balancing on the engine.'
Par agr aph 9b di scusses the general guidelines of dynamic bal anci ng. "Propel | er
action and RPM paraneters mnmust be checked during runup and the installation
inspected for |eaks. Spi nner assenblies should be inspected during installation
in accordance with the propeller or aircraft nmanufacturer's guidelines. | nspect
spi nners and backpl ates for warping, cracks, |ooseness, mssing parts, fasteners,
i nproper repairs, or unauthorized nodifications (including addition of bal ance
wei ghts). Any repair of a spinner nmust be carefully evaluated prior to return to
service, since a repair that adds weight to a spinner can create inbal ance.

12. PROP_TIPS Fol | owi ng these sinple procedures for the care and use of a
propeller can greatly increase its service life.

4

a. Do the Followng

{1) Performa visual preflight inspection of the blades for nicks,
scratches, stone cuts, erosion, and cracks

(2) Al damage found should be inspected by an FAA-certificated
mechani ¢

(3) dean propeller blades with a nonal kal i ne cl eaner and wax
periodically using a quality-type autonotive paste wax to prevent noisture
penetration and the resultant corrosion.

(4) Wpe blades frequently using an oily cloth.

(55 Ensure that the.tachometer is appropriately nmarked for operationa
limtations of the propeller and that the tachoneter accuracy is checked at
periodic inspection intervals.

(6) Make sure that the applicable installation, information, and
warni ng decals are on the propeller. These decals may include warni ngs agai nst
pushing or pulling on the propeller, the nodel nunber, the correct bolt torque,
and any other manufacturer's identification

(7) Although a propeller overhaul may not be required by an AD, the
operat or shoul d consi der reconditioning or overhauling the propeller when it
reaches the manufacturer's reconmmended service tine.

(8) For safety and glare reduction, keep the blade backs painted flat
bl ack and the propeller tips painted with the appropriate warning col ors.

(9) Leave two-bladed propellers in the 1 o' clock position to nininize
bi rd droppings and water being retained in the spinner.

h. Do Not Do the Follow ng:

(1) Do not operate any aircraft after a propeller has been subjected to

an inpact wthout a thorough inspection, including propeller tracking, if
i ndi cat ed.
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(2) Never straighten a damaged propeller. Even partial straightening of
bl ades to permt shipment to a certificated propeller repair facility may result
i n hidden danage not bei ng detected and an unai rworthy propeller being returned
to service.

{(3) Never repair any blade defect by welding, heating, or peening. No
propel |l er manufacturer permts this as it can induce premature blade failure.

(4) Do not fill any damaged areas of the bl ades, even when properly
repaired, wth bulk-filler materials such as epoxy or auto body fillers. Thi's
prevents areas of potential cracking frombeing inspected and affects bal ance.

(5) Do not paint over areas of corrosion on blades. Corroded areas shoul d
be renoved in accordance with approved procedures prior to applying any
protective finish

{6) Do not run up engines in areas containing |oose rocks, gravel, or
debris. Avoid quartering rear w nds during ground runup.

(7) Do not push or pull on propeller blades when nmoving the aircraft by
hand. Tow bars are specifically designed for this operation.

(8) Never install a propeller on an aircraft unless it is a nodel approved

by the aircraft type certificate data sheet or an appropriate Suppl enmental Type
Certificate, and the service history of the propeller can be docunented.

OO @ vy

D. C Beaudette
Acting Director, Flight Standards Service
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AC 20-37D
Appendix 1

lllustration A N
“Dent or Gouge

in o Blade Focs | 37 — % _.’41
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1 Hustration B
Nick or Cut Into
Blade Leading Edge
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—

Max. Depth 3+

§inch R Mn.
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1Hustration C T
Longitudingl Cut % —’
into Biade Face

Ttlustration C
Longitudinal Cut Inte Blade Face
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Figure 1. Techniques for Repair of Blade Damage
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